p38 MAPK inhibition in nucleus pulposus cells: a potential target for treating intervertebral disc degeneration.
Human nucleus pulposus cells were cultured in alginate beads and activated with IL-1 beta or TNF-alpha, with and without inhibition of p38 mitogen activated protein kinase (p38 MAPK) activity. Cell production of factors modulating the anabolic/catabolic balance of the disc was determined. To determine the role of signaling through p38 MAPK in nucleus pulposus cell's response to inflammatory cytokines and whether it might be a valid target for the development of molecular therapies for disc degeneration. Multiple factors contribute to intervertebral disc degeneration (IDD), and development of effective therapies depends on understanding the underlying cellular pathophysiology. Interleukin-1 beta and tumor necrosis factor-alpha are implicated in the development of IDD, and p38 MAPK is part of cytokine and mechanical stress signal pathways in other cells. These studies determine whether inhibiting p38 MAPK can decrease factors that negatively affect the metabolic balance and viability of nucleus pulposus cells. Degenerated intervertebral disc tissue was obtained from patients undergoing elective surgical procedures. Nucleus pulposus cells in alginate bead culture were exposed to IL-1 or TNF-alpha, with or without p38 MAPK inhibition, and conditioned media analyzed for accumulation of nitric oxide (NO), prostaglandin E2 (PGE2), IL-6, matrix metalloproteinase-3 (MMP-3), and tissue inhibitor of matrix metalloproteinase-1 (TIMP-1) through 10 days. Inhibition of p38 MAPK decreased PGE2 in conditioned medium of control, unstimulated cells while not affecting TIMP-1 accumulation. Blocking cytokine activation of p38 MAPK reduced IL-1 and TNF-alpha induced PGE2 and IL-6 accumulation. p38 MAPK inhibition increased the ratio of TIMP-1 to MMP-3 in conditioned medium of cells activated by IL-1 or TNF-alpha. Inhibition of p38 MAPK in cytokine-activated disc cells blunts production of factors associated with inflammation, pain, and disc matrix catabolism. The data support further analysis of these effects on the anabolic/catabolic balance of nucleus pulposus cells and suggest that molecular techniques blocking this signal could provide a therapeutic approach to slow the course of intervertebral disc degeneration.